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ABSTRACT 

The purpoite of this study was to contribute to 
greater understanding of. the nathoMatics anxieCy construct' by: (aX 
identifying the independent disMnsion^ underlying the item responses 
'oil the Math Anxiety Rating Scale (MARS); (b> developing factor scale's 
to sea sure, these. dlaens ions; and (c) det^nmining if specific personal 
and acadeaicT background variabliss, cab effectively serve as predictors 
of aath anxiety defined by the factor scales. The MARS was 
administered to 197 college students, and the responses were factor 
'^analyxed. Twentyone factgrs were f0undr the fi^st two coiqpionents 
accottikted for approximately 33% and 71 of the. variance in MARS - 
scores. The first item was lAbi^led Math Test/Course Anxiety, while 
the' second item' conderned Numerical Task Anxiety. Nore^ anxiety was 
stimulated by mathematics test itoM than ninserical" task items. 
Analysis of variance procedudres indicated that students who had taken 
Algebra II in high school ea^rienced significantly^ less mat'h anxiety 
than students who had not taken AJgebra 11, a^d those with A*s.and 
B*s in Algebra or Geometry experienced significantly' less math 
anxiety than did studentf with poorer- grades. It is suggested that 
student performance 4n high school mathema>tics courses be monitored, 
atad early intervention -provided. (MNS) 
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IDWmVlCMXXOH OF THB DINBIISIONS AMD PRBDICTORS OF HATB AMXIBTY 

ANONQ G0LLB6B SWOmm 
Irtcreasing nuabers o£ colleges and universities are revising 
their admission req^ire^nts to incliide more high school courses 
in mathematics.* College and- university officials assume that more 
courses in math will increase the probability that students will 
do well in coUege level ooursef. In addition, there is genecal 
consensus a^ng eiiucators" that students who take a^ropriat^ math 
courses in high school and in* oollege broaden the range of 
careers from which 1;hey can choose. , 

Unfortunately, s'ome students develop emotional and 
in4:ellectual blocks toward mathoaatics which make success 
virtually in^ssible. For these students, math represents such a 
negative experience that they actively seek to avoid it. As a 
result the students do not licguire ^he facility in aiath that 
would permit them to expand the range of career options available 

ft 

to them. " . . 

The construct frequently used to explain poor performance 
and avoidance of math courses in high school and college is math 
anxiety. Richardson and Suinn (1972) define math anxiety as 
"feelings of tension, and anxiety that ihterfere with the 
manipulation- of nuabers and the solvirit^ of 'mathwaatical problems 
'in a wide variety of ordinary life and academic sitivitions" (p. 
551). .Lazarus (1974) used the term, "mathopliobia", to describe 
this phenomenon. According to^^aarus, a person is.mathophobic if 
he ^rongly dislikes math in schoo^, "goes out of . his tray to 
avoid it, regards math as a sort o^ cabalistic- mystery beyond his 
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access or conpifeheiision, or speaks openly o)E his aversion to it" 
The growing body of research on aath anxiety seens to 

« 

reflect four clear and distinct concerns by researchers. First, 
some researokers (Fenneaa & Sherman, .1976? Kichardson & Suinn, 
1972; Sandman, 1974) were stimulated to develop instrumentation 
to measure math anxiety. Other r^searchera (Bets, 1978? Resnick, 
Viehe, & Segal, 1982) atteii>ted to document the prevalence of 
math 'anxiety and its relationship to other variables. A third 
group of researchers (Resnick, viehe, & Segal, 1982; "bounds ft 
Heaflel, 1980) seemed to focup on understanding .the phenomenon .of 
math anxiety more clearly by studying its dimensionality based or. 
specific measures of the construct. Finally, several 
investigators (Addlwin, 1972;^Hendel & Davis^ 1978; Hyinan, 1973) 
tested intervention strategies for the reduction of math anxiety. 

Of the four concerns reflected in the literature on math 
anxiety, the third (underdstanding the phenomenon of math 
tfnxiety) may well be the most critical area in need of further 
development. Results from studies on math anxiety have been 
inconclusive and sometimes conflicting. For exaa^le, aoiSe studies 
have reported that problems of poor performance and math 
avoidance are more common among females (Brnest, 1976; Rounds & 
Hendel, 1980^ Tobias, 1976). Tobias (1978) even speculates that 
•women and black males avoid math«Mitics because. of some pervasive* 
ideology that math and science are men's (specifically white 
men's) turf. However, no se» differences w^re found in a recent 
study of college freshmen by Resnick, Viehe> and Segal (1982). 



While speculation abounds that math, anxiety is more prevalent 
amorig blacks, 'no studies have seemed to even attejapt to confirm 
that specuiation. Perhaps the only meaningful conclusion which 

m 

can be drawn from the preseat literature is one consistent with 
findings from a study by Bets '(1978). In' that study. Bets (1978) 
found that math anxiety occurred friequently among college 
students and that it was, indeed, more likely tg occur among 
women and among stti^dents with inadequate hifgh school math 
backgrounds. Before es^ixical confinwition t>f the causes and 
effects of math anxiety ..can be obtained it is Imperitive' that 
researchers seek some consensus on the conceptualisation of math 
anxiety. Definitions abound as to what math anxiety is- However, 
questions do remairt as to whether math anxiety, as rae^ured by 
the psychometrically sound Math Anxiety Rating Scale (MARS), is a 
unidimensional or multidimensional construct tResnick, Viehe >>^ 
Segal, 1982; Rounds & Hendel, 1980). 

The purpose of the* present study was to contribute to 
greater understanding of the math anxiety construct by (a) 
identifying* the independent dimensions underlying, the MARS i'tem 
responses, (b) developing factor scales to measure these 
dimensions, and (c) determining if s^cific personal and ac^demlcT 
background variables can effectively serve as predictors of math 
anxiety as defined by the factor scales. 

Itethod 

The Math Anxiety Rating Scale (MARS), a popular* ra^th anxiety 
Instrument developed by Suinn^ Bdle, Nicoletti,, a^a Spinelli 
(1972), was used to measure math anx^J^ in this study. The MARS 



is a 98 item self rating 8caX« typically administered in groups 
but which can also be administ^ed individually, pach item on the 
scale represents & situation which may arouse anxiety- within a 
subject. The subject decides on the level of anxiety associated 
with the itei^ and reports that decision by checking jpne of five 
boxes ^next to the item: "not at all", "a little", "a fair 
amount", "much"/ or "very much". The responses are converted to 
numerical form by assigning ' the weights, 1,2, 3,4, or 5, 
respectively to each of the "five possible responses. The number 
of checks for each, of the five possible responses is multiplied 
by the corresponding weights (1 through 5). The sum of the 
products provide^ the total score for the instrument. 

in addition to the MARS scor,e the- following personal and 
backgr/)und information was also obtained for each subject in the 
study: age, sex, ..race, location of residence, total 'family 
income, number and type of math courses taken in high school, 
grades in Algebra and Geometry in high school, and whether or not 
encouraged to take math courses in hi^h school by teafchers and 
counselors. 

The subjects were one hundred and ninety seven college 
students selected from a pool of students enrolled in 
Introduction to Psychology classes at a middle-sised state 
university. The Introduction to Psychology classes were selected 
because that course is listed as one of the General Bducatibn 
Requirement options. For that reason students enrolled in this 
elass usually reflect a cross section of disciplines. The 
subjects in this study reported that they had either declared 
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majors in or were leaning towards! Con^uter Science, Math, 
History, fingliQh, Languages, Education, Social Work, or* 
P8ychoV>gy- Several subjects indicated that they were* generally 
undecided.. No single discipline seemed .to be over represented 
among the subjects*. Thus, the sample approximated the general 
population of ierestimen and sophomores enrolled at the university 

« 

in terms of major or discipline. 

Subjects were • asked to respond . to- the MARS and to an 
attached demographics sheet. Prior to administering the 
instrument they wer6 told that their involv«nent would contribute 
to a better understanding of the attitudes students In high 
school and college have towards math. 

Results 

To identify the dimensions of math anxiety in the population 
of college students studied, the responses to the MARS items were 
factor analysed using principal coa^nents analysis. Application 
ol the Mineigen criterion yielded 21 factors. The first two 
components accounted for approximately 33% and 7% of the variance 
of the MARS scores respectively. Factor 1 hall an eigenvalue of 
32.63; the eigenvalue for factor 2 was 6.62. 

The first component was defined by 34 itoBS with factor 
loadings equal to ^r greater than .60. Of the 34 it«w, 13 (or 

reflected apprehension about taking a test in mathematics or 
about receiving the results of mathematics tests. . The factor 
loadings (of the math test anxiety itemed ranged from ,61 to .7^ 
with a mean loading -of .68. T^>e remaining items in Factor 1 
reflected math covrse related activities. Factor 1 was therefore 



labell^ Hath Test/Course Anxiety^ Items illus 
factor are presented in Table 1. 



Insert Tabl'e 1 abou^ Irere 



The second component was defined by 7 items with factor 
loadings equal to or greater than .48. The items comprising this 
factor reflected fear and apprehension about executing a 
numerical task. The factor loadings ranged from*'.48 to .86 witji a 
mean loading of .54. Factor 2 was labelled Numerical Task 
AnWety. The MARS itons that comprised- Factor 2 are presented in 
Table 2. * . • . . 

Insert^ Table 2 about ihere 

The patterns of the loadings in Factor 1 and Factor 2 
suggested the construction of two scales to. measure Mathematics 
Test Anxiety and Numerical Task Anxiety. The Math Test Anxiety 
Scale included 17 itffltts while the Numerical Task Anxiety Scale 
consisted of 7 items. . The item coa^sition of the ^cales -and^he 
means and standard deviations for the aaaf^le are presented, in' 
Table 3 and' Table 4. . . 

Insert Table 3 and Table 4 about here 



Veify clearly, more anxiety was stimulated by math test 
related items than by numerical task items. Mean ratings of the 
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ttems coB^rising tfhe Math Test Anxiety ^cale ranged fr«m 
"a little" (2) to ",a fair atount" (3) of reported anxiety. Mean 
ratings o^ the items naking up the l^uBerical Task Anxiety Scale 
reflected "not at all" (1). or "a little" (2) reported anxiety. 
^Although the differences bettreen the scales seem to be dramtic • 
in ^^erms of reported anxiety, neither sea le^ reflected 
ovejpihelming aaoiuits of experienced anxiety. 

A coetffieient of correlation between the Math Test Anxiety 
.Scale and . the Numerical Task Anxiety Scale was com^ted to 
determine if the scales, were independent.^ The r - .32 (q « 197') 
indicat,ed that while some common variance (10%) was present, the 
small amount indicatcsd that the scales were partially 
independents. ^ • 

'Analysis of variance procedures indicated that there were no 
significant differences apstiq Factor 1 or Factor 2 scores in 
terms of age, sex, race, location of . residence, total family 
income, and whe.ther encouraged to take or discouraged from taking 

0 

math couirses. However, the'AMOVA procedures (applied to Factor 1^ 
scores only) - revealed that students who had taken Algebra II in 
high school experienced significantly less math anxiety than 
students who had not taken Algebra 11 (F » 10.70; p < .091). In 
addition, students idio had A's and B's in high school Algebra pr 
i.i high school Geometry experienced significantly les^' math 
anxiety than students who reported^j^king C's, D's, or F*9. in 
high school Algebra (F » 2.76? p < .05) or in high school 
Geometry (F « 3.65; p < .01). These findings are Consistent with 
findings* Reported by Beti (1978) indicating that math anxiety 



occurs frequently among students with inadequate math 
'backgrounds. 

Discussion • 

The present study' has atteaipted to deternlne if math 
anxiety is a unidimensional or, aultidimensional construct. If, 
indeed,, math anxiety did emerge as a multidimensional construct 
then th^ independent dimensions of the consffuct would be 
identified. Those independent dimensions would then be the basis 
for determining if differences exist among math anxiety scores in 
terms of perdonal and background variables. , 

•Two meaningful din^nsions emerged. The first. Math Test 
Anxiety, accounted for the largefi^t part of the variance (33%). 
The second dimension. Numerical Task Anxiety, accounted ^or only 
7 % of the variance.* That there doe 3 appear to be a single 
primary dimension is a finding which may have implications for 
more clearly understanding the phencmnon of math anxiety. Math 
anxiety is presently conceptualised as tension and anxiety that 
^interfere with the solving of math probl^s in ordinary life and 
academic situations. While the secondary dimension identified in 
this study (Numerical ^ask Anxiety) seems to be consistent with, 
that definition, the primary dimension which accounted for m>re 
than four times as much variance is not «ven implicated in that 
definition or any other definition. Findings in this stu^T 
indicate that present definitions or math anxiety should be 
modified to include apprehension about taking math tests and 
about receiving the outcome of math evaluations. Recent studies 
(Resnick, Viehe, and Segal, 1980j Rounds and Hendel, 1980) have 



very consistently Identified math test anxiety to be a major 

component of math anxiety. 

As ^colleges and universities mandate specific math course 
requirements as a pre-condition for admittance to higher 

« 

education, it seems clear from the results ot*tained in this study 
that student performance xin the math' courses) should be 
monitore<|r in high school. Students most likely to experience math 
anxiety in college Beem to be students who do more poorly in high 
school math and who are inadequately prepared. Appropriate and 
early intervention could reduce the likelihood that- students will 
experiepce math anxiety in subsequent high school math classes 
Wnd in college math classes. 
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. * • . * ^ Table 1 

Illustrative liARS Itens With Factor Loadings For Factor 1 

MAR$ lt«a^ Factor Loading 

: : f ' 

. 34.' Studying for a «ath .teat. " .73 

,3$. Starting a new chapter in a math book. .75 

43. Taking math 8ectio0 bf college entrance exam. .72 

53. Taking an exam (quiz) in a math course. .76 

54. Taking an exam (final) in a :math course. .74 

71. Picking up the math text book to begin i*orking^ 

'•on a hcmwbrk as^ignront. .71 

72. Being given a hoBMSHork assignment o£ many difficult 
probl^Bs which is due next cl.ass meeting. .77. 

« 

73. Thinking about an upcoming math teat ^ne week 
before. •74 

74. Thinking about an upcoming math test one d^y 
before. . 

75. Thinking about an upcoming math test One^our . 

before. -CI 
1 

76. Thinking about kn us>bolsing test five minutes 

before. ; . ♦ .62 - 

78. ffaiting to get a math, test returned in which you 

expected to do well. -€8.. 
y^5. Receiving your finIX mat^ grade in the mail. .71 
88.. Getting ready to study J^or a matii test. / .62 



0 N 

Table 2 " 

MARS Items With Factor Loadings tor Factor 2 
MARS Item . Factor Loading 

7^- : ■ ; r— 

5. Diyidiig a five digit nuaiber by a tuo digit ' 

number in private with pencil and paper. .58 
13 i Totaling up the duea , received and the expenses 

of a club you belong to. •52 
14. Adding up 976 + T77 on paper. ** -€6 
30. Watching someone work w^th a calculator.^ .49 

47. Reading a c&sh register r.eceli>t after your 
purchase. ^ * 

48. Figuring the sales tax on a purchase that costs 
mifre than $1.00. • - 

90. Figuring out your monthly budget. -^B 
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Table 3 

Items CoB^rising Math Test Anxiety Scale w|th Means and Standard 

^ . ' ' Deviations 

• 

MARS Iten 



34^ Studying for a nath tftst. ^ 
35. Starting a new chapter in a »ath book. 
43. Taking aath section of college entrance 



53. Taking an exam <quis) in a math course. 

54. Taking an exam ( final Mn a math 
course. ' * 

71. Picking up the math text^book to begin- 
working on a homework' assignment. 

72. Being given a homework assigiaient of 
many difficult prcMslens which is due 
the next class meeting. 

73. Thinking about an upcoming math test: 
one week before. 

74. Thinking about an upcoming ma^ test 
one day before. ' ' 

75. Thinking about ap upcoming math test 
one hour before. 

76. Thinking about an upcoming math test 
five minutes before. 

78. Waiting to get a math test retyirned in 
which you expected to do well. 

79. Waitii^g to get a math test returned in 
which you expected to do poorly. 

-82. Picking up a math textbook to begin a 
difficult reading assignment; 

85. Receiving your final math grade in the 
mail. 

86. Getting ready to study for a math test. 
91. deing given a "pop" quis in a math 

class. 



Itean 


SD 


2e59 


1.30^ 
1.16 


2.53 


1.35 
1.28 


3.17 


1.51 


i.87 


1.12 


2*78 


1.33 

• 


2.46 ' 


1.28 


3.02 


1.41 


3.21 


1.52 


3.30 


1.5'6 


2.68 


1.43 

1 


3.21 


1.46 


2.36 


1.22 


2.8S 
2.08 


1.43 
1.15 


2.73 


1.36^ 
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« Table 4 

Items CoMpriaing tnsnerlbal Task Anxiety Scale with Means an^ 

Standard Deviations 



NARS Item 



Mean 



SD 



5. Dividing a five digit number by a tuo 

digit nunber in private 1.20 

13. Totaling up the dli^ received and the 
^expenses o£^a club you belong to. 1.62 

14. Adding up 976 + 777 on paper. * 1.16 
30. Watching soseone work with a calculator. 1.24 

47. Reading a cash register receipt after 

your pWchase. 1.23 

48. Figuring the sales tax on a purchase 

that coses' onre than $1.00. 1.38 
90. Figuring out your nonthly i>udget. 1.72 



.68 



.95 



.56 
.69 

.66 

.76^ 
1.01 



.1 
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